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The Relationship between Intra-Oral Pressure and Flow-Velocity
in Horn Playing

Nozomu SEGAWA, Kozo MoRIYAMA, Mari SUGETA,
Kaoru TsuvaMa and Hiroshi KivoTta

The purpose of this study was to investigate the relationship between intra-oral
pressure and flow-velocity while playing the horn. A transducer and systems
developed by DIAMEDICAL Co., Ltd. were used to measure the pressure and velocity
of the horn being played by seven professional wind instrument players in a sitting
position. Measurements of a one octave scale played with varying dynamics p
(piano), mf (mezzo forte) and f (forte) at a constant tempo of 80 fr/minute, were
recorded.

The intra-oral pressure and the flow-velocity resulted as follows: Maximum
intra-oral pressure registered the highest when playing in f, followed in decreasing
order of pressure in mf and p. The intra-oral pressure was found to increase as the
scale ascended one octave in all the three dynamics. In contrast the pressure
decreased as the scale descended. Maximum flow-velocity also registered the highest
when playing in f, followed in decreasing order of volume in mf and p. The flow-
velocity for playing in mf and f decreased as the scale ascended one octave. In
contrast, the flow-velocity increased for the opposite case. However, this tendency
was not observed for p. The clearest relationship between the maximum intra-oral
pressure and the maximum flow-velocity was for mf (r=0.855), followed by f (r=
0.759), and finally p (r=0.389).

Therefore, this study proved that opposite tendencies were observed between the
maximum intra-oral pressure and the maximum flow velocity for playing in f and mf.
However, such a relationship was not observed when playing the horn in p.

Horn, Intra-oral pressure, Flow-velocity
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[The photo on the left shows the airflow and intra-oral pressure transducer and the photo on
the right shows the sensor which is connected to the transducer.]
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Fig. 1. Typical experimental data (Sub. Doyama)
Upper trace shows flow-velocity.
Middle trace shows intra-oral pressure.
Bottom trace shows sound.
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Table 1. Mean and standard error (SE) values for peak intra-oral pressure and peak flow-
velocity during HORN playing.

— N

Ky I 7y v ¥ K ¥ 3 vV Ty 3 L KN

p | Mean |67 74 82 83 98 109 122 124 121 109 100 9.0 84 81 6.9
Peak SE 10.47 0.49 0.56 0.54 0.92 0.82 1.04 1.13 0.98 0.91 0.91 0.76 0.58 0.62 0.51

intra-oral | mf | Mean {82 9.7 105 11.1 128 13.8 153 159 150 13.6 12.8 114 10.8 10.3 94
pressure SE ]0.73 0.96 0.86 098 1.39 1.22 142 141 1.30 1.23 1.28 1.18 1.13 1.12 0.97

(mm#eg) f | Mean |11.3 13.6 16,9 16.8 18.7 20.8 22.7 23.8 225 20.5 188 168 16.1 14.6 13.1
SE ]0.71 1.01 1.32 141 1.567 1.81 1.88 1.79 1.62 1.51 1.40 1.25 1.07 1.12 0.86

b | Mean 294 249 23.8 25.1 25,5 25.9 25.6 25.8 26.1 25.6 26.8 29.1 27.2 295 28.6

Peak SE [1.46 2.13 2.35 2.00 2.04 1.81 2.09 1.76 2.42 2.35 2.61 2.64 2.60 2.34 1.76

flow- mf | Mean [46.5 44.3 43.2 42.9 43.0 40.0 39.3 37.8 374 37.1 39.2 39.7 39.9 44.2 444
velocity SE |3.70 4.26 2.88 2.54 3.17 3.11 3.42 3.07 3.81 3.27 3.10 3.34 2.22 3.94 3.04

(cc/sec) [ e T\ ean |63.5 65.0 66.5 65.6 64.2 60.8 57.7 53.9 53.6 61.0 60.8 59.0 60.5 62.9 64.5
SE |5.15 591 542 544 5.16 4.01 4.57 5.02 6.15 5.89 4.81 4.14 4.39 5.17 6.14

p: piano, mf. mezzo forte, f: forte
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Fig. 2. Comparison of relative peak intra-oral pressure at various intensities (piano: [, mezzo
forte: B4, forte: M) during HORN playing.

C. BABRETILE I3 VyREHORAD 3, mf SR bAECHESHEMEGZ r=0.855,p<
BEANE & RFEHEFE ORR 0.001) BEBH S, 2WVT fr=0.759, p<0.001),
A aFoms oy 2 EERORAKOBNITES  pr=0.389, p>0.1) DIEEMEERL 7,

A HLERE OBR %, Fig. 4 IR L7

e & TieB Y 2 HEERONE OHBIGREK



39

B B EENE & PR O B

-

HORN MR

[1 :piano
: mezzo forte
: forte

|

160

L)120[2A-mo07} ead dapePYy

¥
T
T

rou

=1

I

B )

i
I

T
T
1

| Won

T
P33 N 20 ) A 30 0 LK 28 W7 O Y B S

|

I

T
Tt

T
0 23 M A3 N 2 = At S Y9 20 2

1

T~ T

=
=4

1

T
1

o 80 inF
—4—
=

T
)

T a
w7y

Fig. 3. Comparison of relative peak flow-velocity at various intensities (piano: [], mezzo forte:

%, forte: M) during HORN playing.
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